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Fig. 1. Strong field photoelectron holography in laser polarization plane (p, = 0) with an OTC field calculated by TDSE (a) and

SFA (b). Black solid line in panel (b) is the interference maxima estimated by SFA=3.
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Fig. 2. (a) Glory trajectories; (b) initial transverse momentum distribution corresponding to the same final photoelectron momentum;
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Fig. 4. The photoelectron trajectories in (a) coordinate and (b) momentum spaces corresponding to the same final momentum

pr=(0.12,0,0.66). The initial (c) transverse coordinates and (d) momenta distribution corresponding to the same final mo-

mentum py 27,
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Fig. 5. The momentum distribution of metastable Xe ion-
ized by mid-IR laser field'?: (a) Red solid line is the inter-
ference minima given by UGRT. black dashed line the min-
ima given by GRT; (b) black squares are the interference
maxima given by UGRTE7,
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Fig. 6. Transversal momentum distribution for different p; with time delay A7 = 0. Momentum p, direction for the TDSE results

has been integrated. Blue dotted lines represent the TDSE results, red lines are fitted squared zero Bessel function.
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Fig. 7. (a) Hlustration of the sampling of a test laser field with the Coulomb glory rescattering process. Blue dashed arrows indicate
the subcycle excursion of the tunneled electrons. (b) Integrated photoelectron momentum distribution simulated using the TDSE

with different time delays?3.
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Fig. 8. (a), (b) Streaking photoelectron momentum spectra for two independent polarization directions of the synthesized test laser

light with time-varying ellipticity (pz = 0.8); (c) three dimensional representation of the extracted electric field (blue spheres). The

result is compared to the synthesized waveform(black spheres)?3.
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SPECIAL TOPIC—Attosecond physics

Theory and application of photoelectron trajectory
interference holography for atomic ionization
in intense laser field”
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Abstract

The rescattering scenario that the ionized photoelectron is guided back to the vicinity of the atomic core
under an oscillating laser field is the key to understanding strong field processes. Strong field photoelectron
holography, which stems from the interference of direct and rescattering waves, has great potential applications
in studying strong field physics and detecting ultrafast electron dynamics. The article develops the underlying
quantum orbits interference picture. By including Coulomb potential, the uniform glory rescattering theory is
introduced, which gives reasonably quantitative results in accord with time-dependent Schrodinger equation and
experimental results. And reconstructing the ultrashort light pulses in the time domain with the Coulomb glory
temporal gate is also studied. Deepening the understanding of strong field photoelectron holography will lead to

further enlightening in ultrafast physics and contribute to future applications.
Keywords: tunneling ionization, strong field holography, Coulomb glory effect, two-color laser field
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